Sexual behavior of Flinders Line female rats bred for differential cholinergic sensitivities.
Flinders Lines are two strains of rats selectively bred for their divergent physiological responses to cholinergic drug challenges. Flinders Sensitive Line (FSL) rats are highly sensitive to cholinergic stimulation of various autonomic and behavioral responses compared to Flinders Resistant Line (FRL) rats. Because cholinergic innervation contributes to the regulation of female sexual behaviors in rats, a study was conducted to compare the sexual responses of FSL females to those of FRL females, as well as to those of Long-Evans (LE) females, a conventional rat strain. Ovariectomized FSL rats exhibited significantly higher incidences of lordosis and proceptive behaviors than ovariectomized FRL and LE rats over a range of estrogen doses (2, 3, 4, 5, or 20 microgram(s)/kg estradiol benzoate at 48 h before testing) administered in combination with progesterone (1 or 2 mg/kg at 4-6 h before testing). In addition, the muscarinic antagonist scopolamine inhibited lordosis behavior strongly in FRL females over a range of doses (0.25, 0.5, 1, 2, or 4 mg/kg), but failed to inhibit lordosis in FSL females. Results indicate that FSL females are highly sensitive to the behavioral effects of gonadal steroids and highly insensitive to the effects of a muscarinic antagonist. The enhanced sexual behavioral responses of FSL females could be a consequence of their well-established cholinergic hypersensitivity or a consequence of other undocumented characteristics of FSL females such as hypersensitivity to ovarian hormones. FSL females could provide a valuable model for the study of estrogen action at behavioral, cellular, and molecular levels.